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Abstract 
The growth performance of a predatory snakehead, Channa striatus was tested by 
supplying tadpoles of Rana tigrina and fingerlings of Puntius gonionotus and Labeo 
rohita as prey for a period of 21 days in aquaria. Prey consumption by C. striatus was 
significantly different (P<O.OS) for different prey used (T1- R. tigrina, T2- P. gonionotus, 
T3- L. rohita). Tadpoles of R. tigrina was prefered by the predator (C. striatus) over P. 
gonionotus and L. rohita although tadpole is nutritionally inferior to each of P. 
gonionotus and L. rohita. Each predator preyed on 50-330 mg per day per g of their 
body weight. Fish preyed on tadpoles also showed the highest growth. Significant 
difference in weight gain was found between T1 and T2 and also between T1 and T3 but 
no difference was found between T2 and T3 • Food conversion ratio (FCR) was found 
to be lowest in treatment T3 followed by the treatments T2 and T1 respectively. 
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Introduction 
Every organism including fish requires energy for maintenance and growth 
which the fish must obtain from food. Predation is one of the important type of 
feeding to acquire energy for maintenance and growth of some fresh water fishes of 
Bangladesh. Among those the important groups are catfish and snake-heads. 
Normally predatory fishes are recognized as a devastating species in freshwater 
aquaculture because they consume culhued species and reduce production. In the 
contrary, the predatory species are known to us as a delicious food item due to their 
compact muscle and have got a high market value. Despite of their high market 
preference and wide acceptability as food fish predatory fishes have been neglected 
and discouraged in the aquaculture system of Bangladesh. 
Predatory fish has both positive and negative effects on the community structure 
of an ecosystem depending on their specific role in the ecosystem (Sih 1987, Ton and 
Paszkowski 1986). The presence of predatory fish may be accepted for a limited 
period to shape the population of the desired species when a water body becomes 
over populated with small fishes. Fast growing undesirable fish can be controlled 
with the help of predatory fishes, such as Notopterus chitala, N. notopterus, Wallago 
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attu, Channa marulius, C. punctatus, C. striatus, C. orientalis, C. leucopunctatus. 
Predatory fish maintain the balance of the number of fish in the natural habitat and in 
controlled population of prolific breeder aquaculture system1 thus improve the habitat 
of culh1red fish species and often increase the production of fish. 
A snake-head (C. striatus) is a member of the fresh water fish family Channidae. 
They have a cylindrical body and large scales on the top of the cranium in a pattern 
similar to that of the head of a snake. They have a suprabranchial organ in the gill 
cavity for air breathing and can survive nearly anoxic water. Snakeheads are good 
jumpers. They can jump out of water and stay on land in a moist environment for an 
extended length of time. Snakeheads can be used in polyculture ponds for trash fish 
removal or for the control of juvenile fish resulting from excessive reproduction 
(Chen 1990). There have also been attempts to monoculture snakehead (Chen 1990). 
Selectivity is common in predation either in terms of size of prey or in terms of prey 
species. Author's argument in favour of specific selective predation of C. striatus do 
not exclude the possibility that predatory species can be cultured with the prey 
species. It is important to know the selectivity of prey by a predator from the purely 
academic and management point of view. Information regarding the prey selectivity 
of C. striatus is almost absent. Although much works have been done on the feeding 
of predatory fishes, eg. William 1969, Savino and Stein 1982, Tonn and Paszkowski 
1986, Hoyle and Keast 1987, Tonn et al. 1989, Hambright 1991 and Paszkowski and 
Tom1 1994. The literature does not reveal any work that has been done on the 
predation of C. striatus. The present work was thus designed to ascertain the 
preference of prey species by C. striatus by supplying different body shaped prey eg. 
spindle shaped, R. tigrina, laterally flattened, P. gonionotus, streamlined, L. rohita. 
Materials and methods 
Experimental species and acclimtttlzation 
The disease free predator fish shol, Chana striatus were collected from a fish 
retailer which were caught by using a cast net from a beel near Kawatkhali. The prey 
species, the fingerlings of rui, Thai sharpunti and tadpoles of tiger frog were collected 
weekly form the Bangladesh Fisheries Research Institute, Mymensingh, caught with 
the help of seine net (Ber jal). 
Accli1natization of predator 
The collected predators were placed immediately into three acclimatization 
aquarium (60 em x 35 em x 30 em) in the laboratory. The aerators (Davia 8400) were 
fitted to supply air in the tank. Predators were treated with salt dip (1 %) and 
malachite green (1 ppm) as a prophylactic treatment. The predators were kept into 
the aquaria for 15 days, first day without any feed, prey (about 1% of body weight of 
predator) offered into each of the aquarium on the second day and then increased the 
number of prey up to the satiation of predators on the following days. 
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Acclimatization of prey 
On the other hand, immediately after collection, three prey species (R. tigrina, P. 
gonionotus and L rohita) were transferred into the laboratory and placed into aquaria 
respectively. Then the fishes had a dip bath into a dilute salt solution (1 %) as a 
prophylactic treatment. Water in those aquaria was aerated by using aerator (Davia 
8400) continuously to maintain dissolved oxygen level at high. Species were kept into 
the tank without supplying any food for first two day. After that supplementary diet 
containing fish meat rice bran and wheat flour (40%+10%+50%) was supplied into 
the aquaria at the rate of maintenance ration (1% body weight). 
Experimental design 
For the present study, nine aquaria were selected. Nine predators (C. striatus) 
from the acclimation aquaria were transferred into nine aquaria. The predators were 
then classified into three random groups. The members of three groups were 
numbered as P11 P2 and P3 for treatment-1 (feeding with tadpoles), P4, P5 and P6 for 
treatment-2 (feeding with Thai sharpunti) and P7, P8 and P9 for treatment-3 (feeding 
with L. rohita). 
Predator P1 (21.4 em, 66.79 g), P2 (24.3 em, 90.3 g) and P3 (26.5 em, 135.0 g) preyed 
on tadpole, P4 (24.6 em, 96.7 g), P5 (28.8 em, 158.7 g), and P6 (29.2 em, 151.6 g) preyed 
on P. gonionotus and P7 (23.7 em 114.0 g) P8 (22.0 em, 72.0 g) and P9 (23.7 em, 114.0 g) 
preyed on L. rohita. 
During 21 days experiment, the tap water was aerated continuously to maintain 
dissolved oxygen concentration at saturation. The temperature of the water was 
always in between 28° and 30°C. Predatory behaviour was observed every 6 hours 
regularly during the study period. The date, time and method of prey-capture were 
observed and recorded. 
Twenty rui (3.2-4.3 em; 0.2 -1.0 gm) twenty Thai shorputi (2.8-4.7 em; 0.2-1.3 gm) 
fingerling, and twenty tadpoles of R. tigrina (2.5-5.5 em; 0.5-1.1 gm) were offered to 
each predator for 24 hours time during first week and then it was increased to 30 
during the 3rd week of the experiment. The prey were released into aquarium at 8:00 
hr for every day and at the same time on the following day remaining prey (if any) 
were caught by hand scoop net. Then fresh preys were offered to each predator. 
Data collection and analysis 
Total length (em), body weight (g) as well as jaw length (em) and mouth gap (em) 
were measured and recorded at the start of the experiment. Similarly, the average 
length (em) and weight (g) of prey were recorded. Prey capture techniques of 
predator were observed and handling time was recorded. At the end of the 
experiment increment in total length (em) and body weight (g) as well as jaw length 
(em) and mouth gape (em) were measured and recorded. Data on prey eaten by 
predators were recorded qualitatively and quantitatively. The data on the amount of 
prey consumed by predator was analysed (ANOVA) after Zar (1984). Proximate 
analysis of prey were done according to AOAC (1980) and the FCR (Food Conversion 
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Ratio) was calculated by using the following formula. 
Amotmt of dry food (g) 
FCR= 
Live weight gain (g) 
Results and discussion 
Acclimatization took two weeks. Whereas Basak (1997) and Ahmed (1997) 
reported an acclimation period of one week. This basic difference may be due to the 
inherent differences of the stock used. 
The proximate composition of three prey species is presented in Table 1, where it 
was found that moisture content of R. tigrina, P. gonionotus and L. rohita was 85.72, 
80.45 and 83.00% respectively. Whereas the protein content of three species used as 
prey was 53.71%, 65.39% and 74.18% for R. tigrina, P. gonionotus and L. rohita 
respectively when calculated on dry matter basis. Although tadpole contained low 
percentage of protein but contain comparatively much higher content of lipid then 
the other two types of prey used viz. fingerlings of P. gonionotus and L. rohita. 
The prey taken weekly by different predators indicate that the tadpoles of R. 
tigrina was preferred by the C. striatus as prey over P. gonionotus and L. rohita. Each 
predator preyed on 50-330 mg per day per g of their body weight (Table 2). 
Significant variation (P<0.05) in total prey consumption (on dry matter basis) was 
observed in the experiment. Significantly different effect (P = <0.05) of prey on the 
body weight gain of predator was also fotmd in the experiment. Significant variation 
in weight gain was found between treatment T1 and T2 and also T1 and T3 but no 
significant difference was found in between T2 and T3• Total number and biomass of 
different prey captured and consumed by predatory fishes differed significantly also. 
Table 1. Proximate composition of tadpoles of Rana tigrina and fingerlings of 
Puntius gonionotus and Labeo rohita used as prey in the experiment 
Samples Protein Lipid Ash 
R. tigrina 53.71 9.29 28.26 
P. gonionotus (7.67) (1.33) (4.03) 65.39 5.59 21.52 
L. rohita 
(12.78) (1.09) (4.20) 
74.18 5.21 20.62 
(12.55) (0.88) (3.48) 
Figures within parenthesis indimte fhe proximate mmposition on the biomass basis. 
Time taken to manipulate and swallow prey from capture to cessation of 
pharyngeal movement was counted as handling time. The average handling time was 
30 ± 3 sec for tadpoles of R. tigrina; and 48 ± 3 and 48 ± 4 sec for P. gonionotus and L. 
rohita respectively. Tadpoles were sluggish in movement and were less responsive to 
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Table 2. Prey capture in number and weight by the predator, C. striatus during the experimental period of 21 days (where P. stands for predator) 
{PRIVATE} Treatment 1 Treatment2 Treatment3 
Prey: R. tigrina Prey: P. gonionotus Prey: L. rohita 
Day PI p2 P, P. Ps P. p7 P. p9 
Numbe %body Numbe %body Numbe %body Numbe %body Numb %body Numbe %body Numbe %body Numbe %body Numbe %body 
r of wt. rof wt. rof wt. rof wt. erof wt. rof wt. r of wt. r of wt. r of wt. 
prey food prey food prey food prey food prey food prey food prey food prey food prey food 
taken taken taken taken taken taken taken taken taken 
Total prey capture in 21 days 303.0 354.42 281.00 235.79 271.00 157.54 206.00 128.48 224.00 75.48 213.00 75.73 249.00 73.09 241.0 154.67 230.0 91.65 
Prey capture/ day± 14.42 16.87 13.38 11.23 12.90 7.50 9.81 6.12 10.67 3.59 10.14 3.60 11.85 3.48 11.47 7.36 10.95 4.36 
standard deviation ±3.94 ±4.67 ±4.74 ±3.88 ±4.05 ±2.36 ± 3.59 ±2.79 ±2.44 ±0.83 ± 1.69 ± 0.50 ± 2.44 ± 0.77 ±2.66 ± 1.69 ±2.75 ±1.11 
Prey wt./ day I g of 
body weight of the - 0.25 - 0.12 - 0.05 - 0.25 - 0.12 - 0.12 - 0.12 - 0.33 - 0.18 
predator 
- - -- -- -- ------- -
Table 3. Some characteristic features of predator (C. striatus) used in the experiment and growth performance given with calculated mean, 
standard deviation and the FCR of prey dry mass. T1 =fed on liveR. tigrina; T2 =fed on live P. gonionotus and T3 =fed on live L. rohita 
Wt. of prey 
Total length Body weight Jaw length Mouth gape 
consumed by 
(em) (g) predator 
{PRIVATE Upper jaw Lower jaw Vertical Horizontal Wt. gain (g) 
}Treatment (em) (em) (em) (em) 
s 
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Live Dry mass 
biomass (g) 
(g) 
Tr 24.07 25.70 97.30 117.23 2.90 3.10 2.53 2.70 3.60 3.90 2.90 3.37 19.90 221.20 37.39 
±2.08 ±1.88 ±28.32 ±27.30 ±0.16 ±0.16 ±0.16 ±0.17 ±0.78 ±0.78 ±0.75 ±0.66 ±1.07 ±10.56 ±1.79 
T2 27.50 28.50 235.67 143.67 3.03 3.30 2.63 2.70 3.33 3.63 2.90 2.90 13.00 114.66 22.36 
±2.08 ±1.99 ±27.70 ±25.90 ±0.05 ±0.08 ±0.17 ±0.16 ±3.78 ±0.38 ±0.14 ±0.14 ±1.20 ±3.25 ±0.63 
T3 24.70 26.10 114.1 126.83 3.00 3.27 2.86 3.0 3.67 3.96 3.50 3.60 12.06 108.87 15.46 
±2.70 ±2.60 ±34.41 ±33.39 ±0.14 ±0.09 ±0.12 ±0.08 ±0.09 ±0.09 ±0.05 ±0.06 ±0.26 ±3.28 ±0.46 
FCR 
1.87 
±0.02 
1.73 
±0.17 
1.27 
±0.09 
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avoid the attack of the predator. Whereas P. gonionotus and L. rohita exhibit swift 
movement to avoid the attack of the predator, although the initial response i.e. 
staying at the far from the predator was similar for all three species used in the 
experiment. This susceptibility reelects in the total intake of prey by the predator. 
Hoyle and Keast (1987) stated the similar handling time (around 50 s) for large 
mouth bass, Micropterus salmoides. 
The FCR value is lowest for L. rohita and the highest for R. (igrina and FCR for P. 
gonionotus was in the intermediate (Table 3). 
Conclusions 
Protein content indicates that the rui fingerling was better food for C. striatus. But 
the total tadpoles taken was much higher then the other prey and also the growth of 
predator was highest when tadpoles were used as prey. Here it can be concluded that 
C. striatus preferred R. tigrina as prey because of the easiness to catch and engulf the 
tadpoles. Susceptibility of tadpoles as prey might be on account of their (tadpole) 
sluggish movement and also on account of their round shaped body. Thus from the 
result it can be said that not only the nutritive value of prey but also the suitability of 
prey in terms of body shape and also the anti-predatory behaviour determine the 
selectivity of prey in the process of energy acquisition through predation. 
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